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PURPOSE: To avert the unfavorable effect of a solvent even on an 
extremely thin unfired ceramic sheet by a method wherein a 
polymer resin layer is formed on the surface of a dielectric layer. 
CONSTITUTION: A polymer resin layer 10 is held between a 
dielectric layer 2 and a film 3. An unfired sheet in such a 
constitution is replicated on a basic sheet 1 , i.e., the layer 2 is 
directly replicated on the basic sheet 1 to expose the layer 10 to 
the surface. Next, the surface is printed in an electrode ink to form 
electrodes 9 on the layer 2 through the intermediary of the layer 10. 
At this time, the solvent contained in the electrodes 9 is obstructed 
by the layer 10 not to exercise the unfavorable effect on the layer 
2. Through these procedures, the electrode ink can be prevented 
from attacking even an extremely thin unfired ceramic sheet 
enabling the electrode printing process to be performed on 
laminated layers. 
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Abstract of JP1 065824 

PURPOSE:To avert the unfavorable effect of a 
solvent even on an extremely thin unfired 
ceramic sheet by a method wherein a polymer 
resin layer is formed on the surface of a 
dielectric layer. CONSTITUTIONS polymer 
resin layer 10 is held between a dielectric layer 
2 and a film 3. An unfired sheet in such a 
constitution is replicated on a basic sheet 1 , 

1. e., the layer 2 is directly replicated on the 
basic sheet 1 to expose the layer 1 0 to the 
surface. Next, the surface is printed in an 
electrode ink to form electrodes 9 on the layer 
2 through the intermediary of the layer 10. At 
this time, the solvent contained in the 
electrodes 9 is obstructed by the layer 1 0 not 
to exercise the unfavorable effect on the layer 

2. Through these procedures, the electrode ink 
can be prevented from attacking even an 
extremely thin unfired ceramic sheet enabling 
the electrode printing process to be performed 
on laminated layers. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] The ceramic student sheet characterized by consisting of the films, dielectric layers, and 
polymerization mold resin layers used as a base material, and having the above-mentioned polymerization mold 
resin layer between the above-mentioned dielectric layer and the above-mentioned film. 
[Claim 2] It is a ceramic student sheet given in the 1 st term of a patent claim using oxidation-polymerization 
mold resin as polymerization mold resin. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of the Invention In case this invention manufactures laminating ceramic electronic parts, such as a 
polyphase ceramic substrate for electronic parts, and a stacked type ceramic condenser, a laminating ceramic 
varistor, a laminating piezoelectric device, it relates to the ceramic student sheet used when forming the 
insulating layer. 

Prior art In the field of electronic parts, micrifying and high performance-ization are increasingly desired in 
recent years in laminating ceramic electronic parts, such as multilayering of a multilayered ceramic substrate or 
a stacked type ceramic condenser, and a laminating ceramic varistor, in connection with the densification of the 
circuit board. 

Here, a stacked type ceramic condenser is taken and explained to an example. Recently, chip-izing of electronic 
parts is remarkable and micrifying is progressing also in the stacked type ceramic condenser. Moreover, in a 
stacked type ceramic condenser, the miniaturization of a mere area will lead to reduction of electric capacity as 
it is. For this reason, high capacity-ization must be performed to a miniaturization and coincidence of a stacked 
type ceramic condenser. 

Multilayering of a raise in the dielectric constant of a dielectric, thin-film-izing of a dielectric layer, a dielectric 
layer, and an internal electrode is conventionally considered as the approach of high-capacity-izing of a 
laminating ceramic condenser. Also in this, thin-film-izing of a dielectric layer is indispensable to chip-izing of 
a stacked type ceramic condenser, and multilayering. And in order to perform thin film-ization of a dielectric 
layer, thin film-ization of the ceramic student sheet which forms a dielectric layer is needed. 
Next, the manufacture approach of a solvent evaporation mold ceramic student sheet is explained briefly. First, 
the solvent evaporation mold ceramic student sheet used in case the stacked type ceramic condenser for 
electronic parts is manufactured Homogeneity is distributed in the vehicle which dissolved resin, such as a 
polyvinyl butyral, polyvinyl alcohol, and poly acryloid, into solvents, such as a xylene, and made the metallic- 
oxide powder used as a dielectric. After making this into a slurry, membranes are continuously formed using the 
casting method (the solution casting method) at high speed as a ceramic student sheet with a thickness of about 
ten microns to dozens of microns. 

The casting method used here uses organic films, such as a metal or a polyethylene terephthalate film (it is 
called a PET film below), as a base material, on this base material, a doctor blade is used for it, it applies a 
slurry at uniform thickness, evaporates the solvent in a slurry by warm air desiccation or the air drying, and uses 
them as a solvent evaporation mold ceramic student sheet. 

And when manufacturing a stacked type ceramic condenser, after cutting this solvent evaporation mold ceramic 
student sheet in predetermined magnitude next, an electrode will be printed on a solvent evaporation mold 
ceramic student sheet, and a stacked type ceramic condenser will be obtained through the process of laminating 
sticking by pressure, cutting, and baking in the ceramic student sheet containing this printed ceramic student 
sheet of two or more sheets. 

Next, signs that a laminating is carried out to a multilayer are explained using a ceramic student sheet and 
electrode ink. 

Figs. 7-15 are drawings for explaining how carrying out the multilayer laminating of the ceramic student sheet. 

Fig. 7 is a sectional view showing the base plate for holding a dielectric layer firmly, while carrying out the 
laminating of the ceramic student sheet. In Fig. 7 , it is 1 base plate and a metal plate with a thickness of 1 -2 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 
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centimeters is usually used. 

Fig. 8 is a sectional view showing signs that the ceramic student sheet of the 1st layer is imprinted on the base 
plate 1 . In Fig. 8 , as for a dielectric layer and 3, 2 is [ a film and 4 ] ceramic student sheets, and the ceramic 
student sheet 4 consists of a dielectric layer 2 and a film 3. Said dielectric layer 2 is imprinted on the base plate 
1 from a film 3. Here, if an organic solvent like a xylene is beforehand applied to the front face of the base plate 
1 thinly, the resin contained in a dielectric layer 2 will melt lightly, it will work as a kind of glue line, and the 
imprint to base plate 1 front face of dielectric **** 2 will become easy. Moreover, you may imprint, putting a 
pressure. 

Fig. 9 is a sectional view showing signs that the electrode ink of the 1 st layer is printed by the screen-stencil 
approach. In Fig. 9 , 5 is a screen frame and has stretched screen ** 6 inside. 7 is a squeegee and prints 
electrode ink 8 on the front face of a dielectric layer 2. 

Fig. 10 is a sectional view showing signs that the electrode of the 1st layer was formed. In Fig. 10, 9 is an 
electrode and is made by drying the electrode ink 8 printed on the dielectric layer 2. Usually, as for desiccation, 
stoving is performed. 

Fig. 1 1 is a sectional view showing signs that the dielectric layer of a two-layer eye is imprinted. In Fig. 1 1 , T is 
the dielectric layer imprinted newly. Although this new and imprinting dielectric layer T and dielectric layer 2 
are the same, small irregularity is shown in the front face of dielectric layer 2 1 imprinted newly with the 
irregularity of an electrode 8. 

Fig. 12 is a sectional view showing signs that the irregularity of the front face of a dielectric layer was lost with 
a press. In Fig. 12, dielectric layer T imprinted newly is pressed, and surface irregularity loses it, and it becomes 
a dielectric layer 2. Here, surface irregularity is lost for next printing an electrode with high precision with a 
press. 

Fig. 1 3 is a sectional view showing signs that the electrode ink of a two-layer eye is printed by the screen- 
stencil approach. In Fig. 13, electrode ink 8 is printed by the squeegee 7 on the dielectric layer 2 by which 
flattening was carried out. In Fig. 13, the electrode of a two-layer eye is fixed ****** carried out to the 
electrode of the 1st layer by shifting the screen frame 5 [ fixed distance ], and printing it. 
Fig. 14 is a sectional view showing signs that the electrode of a two-layer eye was formed. In Fig. 14, 9' is the 
shifted electrode and is made by drying the electrode ink 8 shifted and printed on the dielectric layer 2. In Fig. 
14, as for shifted electrode 9', only fixed distance has shifted from the electrode 9 of the 1st layer. This is 
because it printed by shifting the screen frame 5 [ fixed distance ] in Fig. 13. 

Fig. 15 is a sectional view showing signs that the laminating was carried out to the multilayer. In Fig. 15, the 
electrode 9 in a dielectric layer 2 and shifted electrode 9' shift by turns, and is formed. Each electrode 9 at this 
time and the overlap of 9 1 serve as an internal electrode of a stacked type ceramic condenser, and this precision 
will be dependent on the machine precision of a screen printer. 

Here, the desiccation approach of the electrode ink used at the time of electrode formation of a up to [ the 
conventional solvent evaporation mold ceramic student sheet ] was the thing of a solvent evaporation mold. 
Palladium ink is taken for an example and this conventional solvent evaporation dry-sand-mould ink is 
explained. Common palladium ink uses as a vehicle what dissolved resin, such as ethyl cellulose, into solvents, 
such as 5 - 1 5 percent-by-weight extent Tell Young Pioneers, and palladium fine particles are used for it for 3 
roll mills etc. here, and it is obtained by making dispersedly to homogeneity. This palladium ink is printed on a 
ceramic student sheet by the screen-stencil approach, and the solvent in ink is evaporated by warm air 
desiccation or the air drying, and is dried by it. 

That is, a ceramic student sheet and the electrode ink printed on it are similarly made through the process which 
carries out evaporation desiccation of the solvent from the inside of a slurry or ink. 

Trouble which invention tends to solve However, when the above solvent evaporation mold ceramic student 
sheets were used as a printing hand-ed of a solvent evaporation mold electrode, it had many troubles. That is, 
that by which the electrode ink and ceramic student sheet dissolved resin into the solvent similarly serves as a 
vehicle. For this reason, if electrode ink is printed on a ceramic student sheet, the solvent in electrode ink will 
dissolve the resin in a ceramic student sheet. This is because the resin of a vehicle and the solvent which are 
contained in electrode ink, and the resin of a vehicle and the solvent which are contained in the slurry of a 
solvent evaporation mold ceramic student sheet have compatibility mutually. For this reason, the electrode ink 
printed on the solvent evaporation mold ceramic student sheet will corrode a solvent evaporation mold ceramic 
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student sheet, and swelling will be started. On the other hand, although the class of resin in a solvent 
evaporation mold ceramic student sheet, an amount, etc. are changed and corrosion and combination with little 
swelling are examined, when 30 microns of thickness of a solvent evaporation mold ceramic student sheet 
become thin as follows, there is almost no combination from which corrosion and swelling do not happen. 
Moreover, when the combination of a solvent evaporation mold ceramic student sheet and electrode ink from 
which corrosion and swelling cannot happen easily also prints electrode ink, desiccation of ink is too early, and 
when the workability in the time of printing is bad, produce a crack or the layered product stuck by pressure 
into the desiccation process after electrode ink printing sinters, the phenomenon of a crack occurring produces, 
and it is to a difficult condition to acquire the combination which is used. Thus, even if the thin solvent 
evaporation mold ceramic student sheet of thickness 30 microns or less was made, there was no electrode ink 
which can be used for it. 

Furthermore, although the rate into which the solvent of electrode ink is made to transform a solvent 
evaporation mold ceramic student sheet by lessening the amount of the resin contained in a solvent evaporation 
mold ceramic student sheet in a thin solvent evaporation mold ceramic student sheet 30 microns or less 
decreases Since the mechanical strength of a solvent evaporation mold ceramic student sheet falls further, 
Handling worsens, it is difficult to fertilize, and since there is little resin, electrode ink comes to be absorbed by 
the filter paper at coincidence. It was impossible to become a very big problem, in being set to one of the main 
causes of penetration and short generating into a solvent evaporation mold ceramic student sheet, especially 
making the ceramic student sheet thin, and to have made a layered product. 

On the other hand, from the direction of electrode ink, it is going to make the thing suitable for a thin solvent 
evaporation mold ceramic student sheet, and the amount of the solvent in electrode ink can be lessened. 
Although the rate into which the solvent of electrode ink makes the resin of a solvent evaporation mold ceramic 
student sheet swell, and is made to transform a solvent evaporation mold ceramic student sheet at this time 
decreases, electrode layer thickness will increase, the amount of palladium used as an electrode increases, and 
only the part which lessened the amount of the solvent in electrode ink conversely becomes cost quantity. 
This invention makes the ceramic student sheet of completely new structure using the polymerization mold 
resin layer in which a ceramic student sheet is not invaded in view of the above troubles to the solvent 
essentially contained in electrode ink. Thereby, in conventional electrode ink, a dielectric layer is invaded by 
the solvent contained in electrode ink, and the ceramic student sheet which can do a laminating is offered also in 
the thin ceramic student sheet which was not able to cause and use short-circuit. 

Means for solving a trouble In order to solve the above-mentioned trouble, the ceramic student sheet of this 
invention prevents that a dielectric layer melts with the solvent contained in electrode ink by having a 
polymerization mold resin layer between the films and dielectrics used as a base material. 
Operation According to the structure of the above-mentioned ceramic student sheet, this invention can lose the 
bad influence of a solvent also in the ceramic student sheet of very thin thickness to the bad influence to the 
ceramic student sheet by the solvent contained in conventional evaporation dry-sand-mould ink by using a 
polymerization mold resin layer as a kind of barrier layer. For this reason, the thin ceramic student sheet which 
it will be conventionally invaded by electrode ink and was not able to be laminated can be manufactured, and 
thin film-ization of a dielectric layer can be performed. 

Example The manufacture approach and the formation approach of an oxidation-polymerization mold resin 
layer are hereafter explained about the ceramic student sheet of this invention. Here, the same number is 
attached and explained to the same part as the conventional example. 

Fig. 1 is drawing showing the cross section of the ceramic student sheet in the example of this invention. In Fig. 
1 , 10 is a polymerization mold resin layer and is inserted into the dielectric layer 2 and the film 3. 
The laminating approach is explained hereafter, using Figs. 2-6 about the ceramic student sheet constituted as 
mentioned above. 

Fig. 2 is drawing showing signs that the ceramic student sheet of the 1 st layer is imprinted on the base plate 1 . 
Fig. 3 is drawing showing signs that the ceramic student sheet of the 1 st layer was imprinted on the base plate 1 . 
In Fig. 3 , a dielectric layer 2 is directly imprinted on the base plate 1 , and the polymerization mold resin layer 
10 comes out to a front face at this time. 

Fig. 4 is drawing showing signs that the electrode ink of the 1st layer was printed. In Fig. 4 , an electrode 9 will 
be formed on a dielectric layer 2 through the polymerization mold resin layer 10. Here, the solvent contained in 
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the electrode 9 is obstructed by the polymerization mold resin layer 10, and does not do a bad influence to a 
dielectric layer 2. 

Fig. 5 is drawing showing signs that the dielectric layer 2 of a two-layer eye was imprinted. 

Fig. 6 is drawing showing signs that the irregularity of a dielectric layer 2 was lost with a press. At this time, 

surface irregularity is lost for printing the following electrode with high precision with a press. 

Here, as the method of application of the polymerization mold resin on the front face of a film, a bar coating 

machine, a reverse coating machine, the screen-stencil approach, the flexographic printing approach, a spray, 

etc.. are used. 

The linseed oil varnish generally used as an oxidation-polymerization mold vehicle of letterpress ink printing or 
lithographic ink in fact was used. Moreover, as a vehicle of the ink made as an experiment, the No. 3 linseed oil 
varnish (the viscosity in the duplex cylindrical viscometer in the Measuring condition of the measurement 
temperature of 25 degrees C and a shear rate 100 SEKUIN berth is 360poise) was chosen from the inside of 
this. And using the No. 3 linseed oil varnish beforehand diluted with the petroleum solvent, it applied to 
homogeneity on the PET film using the bar coating machine, and desiccation and a polymerization were 
performed in the dryer heated at 100 degrees C. Moreover, the thickness of the resin after a polymerization was 
0.5-1 micron. 

On the PET film which applied this polymerization mold resin, butyral resin was melted to the solvent and it 
considered as the vehicle, and after applying to homogeneity the slurry which homogeneity was distributed and 
made barium titanate powder in this using a bar coating machine, the solvent was dried and it considered as the 
ceramic student sheet. In this way, the thickness of the dielectric layer after desiccation of the done ceramic 
student sheet was 15 microns (it is hereafter called an invention sheet). 

After applying to homogeneity the dielectric slurry same also on the PET film which nothing is processing 
using a bar coating machine for a comparison, the solvent was dried and it considered as the ceramic student 
sheet. In this way, the thickness of the dielectric after desiccation of the done ceramic student sheet was 1 5 
microns (it is hereafter called a sheet conventionally). 

Next, the press was used and imprinted on the front face of the plate with a thickness of 10mm with which the 
product made from SUS carried out mirror plane finish of the sheet an invention sheet and conventionally. 
Next, an invention sheet and conventionally, on the surface of the sheet, after printing ML-3724 ink made from 
Shoei Chemistry marketed as electrode ink by the screen-stencil approach, the solvent was removed within the 
100-degree C dryer. 

Here, the electrode ink conventionally printed on the sheet was what a fine crack occurs and does not bear use 
after desiccation. With the solvent contained in electrode ink, since the dielectric layer was invaded, this is 
considered. 

On the other hand, the electrode ink printed on the invention sheet was what bears after desiccation enough not 
changeful at all in a laminating. This is considered because a wrap polymerization mold resin layer was not 
invaded in a dielectric layer with the solvent contained in electrode ink. Moreover, there was especially no 
problem also in a laminating and baking. 

Moreover, in order to raise spreading **** of a slurry by other blade coating machines, a reverse coating 
machine, etc. at the time of spreading of polymerization mold resin, it is also good to add a solvent or to mix 
resin, such as rosin denaturation phenol resin, xylene resin, petroleum resin, acrylic resin, and an epoxy resin, 
with a linseed oil varnish. Moreover, resin, such as phenol resin, rosin denaturation phenol resin, phenol resin, 
Pori alkyd resin, polyamide resin, xylene resin, a ketone, poly alkyd, polyamide resin, and a polyamide, is used 
as resin to mix. 

Moreover, as resin of an oxidation-polymerization mold, drying oil, such as the linseed oil, oiticica oil, 
safflower oil, soybean oil, dehydration castor oil, and tung oil, can be used. These drying oil is made of the 
mixed glyceride of unsaturated fatty acid, such as oleic acid, linolic acid, and an eleostearic acid, and if it is the 
resin or the oil which has this partial saturation double bond, it can be used as resin of this invention. Also 
whenever [ partial saturation ] is so high that iodination is generally high, and whenever [ partial saturation / of 
such resin or an oil ] can consider to coincidence that desiccation is also early. In this invention, it is desirable 
that they are 100 or more iodination resin or an oil. 

Moreover, the plastics sol which made the plasticizer distribute a vinyl resin etc. is gelled with heating, and 
forms a flexible and tough coat in others. Using such a thing, infrared radiation is irradiated at a ceramic student 

http://www4.ipdl . ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 9/2 8/2005 



JP,2625753,B [DETAILED DESCRIPTION] 



Page 5 of 5 



sheet, and hardening by not only thermal polymerization but resin carrying out precipitation hardening can be 
considered. 

Moreover, the matter which has the dryer effectiveness in oxidation-polymerization mold resin may be added. 
For example, it is also effective to add fatty acids, such as metals, such as cobalt and manganese, or a 
naphthenic acid, and octylic acid, etc. to extent which does not worsen electrical characteristics. Especially the 
dryer made from the compound of these metals and a fatty acid serves to take in oxygen at the time of the 
chemical reaction of an oxidation polymerization, and serves as a kind of catalyst, and it has the effectiveness 
which brings desiccation forward. 

Furthermore, as polymerization mold resin, ultraviolet-rays polymerization mold resin, electron ray 
polymerization mold resin, microwave polymerization mold resin, thermal polymerization mold resin, etc. can 
be used in addition to the oxidation-polymerization mold resin shown in this invention. 

A thing comrade who is independent or is different in metallic oxides, such as barium titanate, titanium oxide, 
and oxidation aluminum, as a metallic oxide of the dielectric used for this invention may be mixed and used. 
Moreover, it cannot be overemphasized that it is used when forming the insulating layer in case this ceramic 
student sheet otherwise manufactures laminating ceramic electronic parts, such as a multilayered ceramic 
substrate for electronic parts, a stacked type ceramic condenser, a laminating ceramic varistor, and a laminating 
piezoelectric device. 

Effect of the invention The raw sheet for ceramics which enables electrode printing which bears a laminating 
can be built as mentioned above by forming the polymerization mold resin layer on the surface of the dielectric 
layer by this invention, without a ceramic student sheet being invaded by electrode ink also in a very thin 
ceramic student sheet. 

[Translation done.] 
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* NOTICES * 

jPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Fig. 11] 




[Fig. 12] 




[Fig. 13] 




[Fig. 14] 




[Fig- 15] 
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